Introduction: Small animal models of the intervertebral disc (IVD) are of increasing importance for investigating remodeling and degeneration. Composition and structure of the IVD annulus fibrosus and nucleus pulposus define elastic and viscoelastic material behaviors of the disc. The main aim of this work is to refine structure-function relationships between biomechanical behavior of the IVD and its biochemistry by inducing changes in collagen and proteoglycan structure and content in order to simulate degeneration. Additionally, due to their frequent use during in vivo studies, rat lumbar and caudal disc biomechanical behavior was compared. Specifically, we hypothesize that 1)proteoglycan and collagen degradation will decrease compressive stiffness while collagen crosslinking will increase it and 2)lumbar and caudal discs will exhibit similar viscoelastic and elastic behavior under in vivo resting stress.
dation which suggests more rapid solid matrix viscoelasticity. Similarly, the complex stiffness increased with collagenase digestion due to an initial compaction as measured during the rehydration-equilibration phase. The PBS and chondroitinase ABC digestion groups had similar results for all mechanical behaviors, suggesting that hydration of the disc dominated proteoglycan degradation, in contrast to the hypothesis. Additionally while some neutral zone sensitivity between rat lumbar and caudal discs were detected, as previously reported (1), most mechanical parameters were quite similar in compression.
In conclusion, elastic and viscoelastic IVD properties in compression were sensitive to the content and structure of collagen in the IVD and less sensitive to proteoglycan digestion. Specific structure-function relationships found may provide a model for interpreting biomechanical changes observed in animal modeling studies, and underscore the need to maintain and/or repair collagen integrity in IVD health and disease.
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